Global genomic changes induced by two-stage carcinogen exposure are precancerous alterations in non-transformed human liver epithelial THLE-3 cells.
Global genomic changes, including DNA aneuploidy, may be necessary for carcinogenesis; however, such genomic changes in precancerous cells have not been studied extensively. To identify early global genotypic changes associated with precancerous lesions, a non-transformed human liver epithelial cell line, THLE-3, was treated with benzo[a]pyrene or N-methyl-N-nitro-N-nitrosoguanidine, then by 12-O-tetradecanoyl-phorbol-13-acetate, resulting in morphological transformation of cells. We examined genotypic changes of the transformed cells by laser scanning cytometry, fluorescence in situ hybridization, and comparative genomic hybridization. Transformed fusiform cells displayed tetraploidy, chromosomal instability, DNA copy number aberrations. Cells with these changes were still in the precancerous stage. However, it is suggested that these global genomic changes including tetraploidization provide cells with genetic alterations leading to cancer.